Background: Cardiovascular disease (CVD) is a rising burden in many parts of the world including South Africa. There is a strong relationship between CVD, type II diabetes and obesity. The CVD risk and health status of employees in tertiary institutions remains of high concern, as limited studies have been conducted in this area.
family history. However, there are many risk factors that are modifiable, such as smoking, blood pressure and cholesterol. About 80% of CVD can be prevented by leading a healthy lifestyle (The Heart and Stroke Foundation, 2015) . The term 'lifestyle' is typically defined as the patterns in which people go about their daily living and how they spend their time and money (Vyncke, 2002) .
There is also a strong relationship between, CVDs, type II diabetes, obesity and metabolic syndrome. Risk factors for these NCDs are very similar and overlap with one another (World Heart Federation, 2015) . Knowledge of health risks and benefits creates the precondition for change. The lack of knowledge about lifestyle habits and its effect on health, promotes unhealthy lifestyle habits like smoking, and sedentary behaviour. However, additional self-influences and less of self-deception in ones way of life, is needed for adopting new lifestyle habits and maintaining them (Bandura, 2004) .
A recent study by Alkhatib (2015) , showed a high prevalence of sedentary risk factors, including Body Mass Index (BMI), systolic and diastolic blood pressure among staff members in the United Kingdom. Post-tests showed a decrease in these risk factors among staff who participated in a campus 10-week aerobic exercise intervention (walking and running) for a maximum of 25 minutes twice a week.
In a study conducted among 139 members of the teaching staff at Higher Learning Institutions in Tanzania, Mbuya, Fredrick, and Kundi (2014) reported that 9.4% and 13.7% of the staff were diabetic and hypertensive, respectively. However, amongst this group, knowledge of the causes, signs and symptoms, risk factors and complications of diabetes and hypertension was not as expected. Adegun and Konwea (2009) found that 490 employees from three tertiary institutions in Ekiti state, Nigeria presented with one or more chronic disease. There were no significant differences in the prevalence of chronic diseases between male and female respondents. However, a significant difference was found between academic and non-academic staff, where by the academic staff presented with a higher prevalence of chronic disease than the non-academic staff.
Studies have shown that in South Africa, risk factors for CVD are very poorly detected and treated (Tibazarwa, Ntyintyane, Sliwa, Gerntholtz, Carrington, Wilkinson, & Stewart, 2009) . To the best of the authors knowledge, no studies have reported on the health risk profiles of staff members in a tertiary institution in the province of KwaZulu-Natal, South Africa.
The objectives of this study were to determine the CVD risk factor profile and possible risks of other NCD's (obesity, type II diabetes and metabolic syndrome) by assessing the lifestyle habits (physical activity, nutritional/dietary habits, tobacco smoking and alcohol consumption) of university staff members.
Materials and Methods

Study Design
The study design was a cross-sectional study.
Study Setting
Staff from the School of Health Sciences, University of KwaZulu-Natal were recruited to participate in this study.
Data Collection
A health behaviour questionnaire and health screening was conducted by trained health practitioners. The most suitable time for the data collection was over a 10-day testing period, prior to the start of the students work semester (February 2017). The questionnaire was collected immediately upon completion. Thereafter, the health screening was conducted in a private room. The questionnaire comprised of specific sections from two validated questionnaires, namely, the South African Demographic and Health Survey (2003) which was developed by the South African Medical Research Council; and the American College of Sports Medicine (ACSM) (2014) pre-participation health/fitness screening tool. The South African Demographic and Health Survey (2003) questionnaire comprised of the following six sections, namely; Section A described general demographics, Section B determined physical activity, Section C concerned dietary intake, Section D determined tobacco use and Section E determined alcohol use. The ACSM (2014) pre-participation health/fitness screening tool questionnaire was used to determine the CVD risk factors and categorise the staff into either a high, moderate or low-risk CVD profile.
The health assessment comprised of resting measurements (heart rate and blood pressure); anthropometrical measurements (3-site skinfolds, waist and hip circumferences); and non-fasting blood tests conducted via the finger prick (cholesterol, triglyceride and glucose).
Data Management and Analysis Plan
Resting and anthropometrical measurements were conducted and classified as per the ACSM protocols (ACSM, 2014) .
Blood tests were also conducted as per the ACSM protocol. The classification of triglycerides and cholesterol was as per the National Cholesterol Education Programme Third Adult Treatment (NCEP-ATP III) (American College of Sports Medicine, 2014). Glucose was classified as per the American Diabetes Association (ADA) (American Diabetes Association, 2015) .
To categorise the staff into a high, moderate or low risk category of CVD, the American College of Sports Medicine (2014) defining criteria was used. The criteria states that if the absence of a CVD risk factor was not disclosed or was not available, the CVD risk factor should be counted as a risk factor except for Prediabetes. If Prediabetes criteria are missing, Prediabetes should be counted as a risk factor for those who are >45 years or older, and especially for those who have a current BMI of >25kg.m 2 also for those who are <45 years old but have a current BMI of of >25kg.m 2 . Only positive CVD risk factors were considered, such as: age, family history, sedentary lifestyle, obesity, hypertension, dyslipidaemia and Prediabetes. Since random blood tests were performed in this study, Prediabetes and Dyslipidaemia had to be accounted for (American College of Sports Medicine, 2014).
Furthermore, any known cardiovascular, pulmonary or metabolic disease, would fall under the high risk category along with any major signs and symptoms suggestive of CVD, pulmonary or metabolic disease were categorised as high risk. If a staff member did not have any of the above mentioned but has >2 CVD risk factors present they fall into the moderate risk category. Lastly, <2 CVD risk factors they fall into the low risk category.
Sample Size
A purposive sample of 75 staff members voluntarily participated in the study.
Sample Technique
Permission to conduct this study among staff in the School of Health Sciences was granted by the University's Biomedical Research Ethics Committee (No. BE185/15). A call was sent out via email to staff, as well as flyers were posted on the notice boards around the campus requesting for staff to participate in the study. Information sheets and consent forms were handed out to participants who met the inclusion/exclusion criteria. Participants that met the inclusion/exclusion criteria were contacted and suitable times were arranged to complete the health screening protocol.
Exclusion Criteria
Part-time or contract staff employed at the University of KwaZulu-Natal and who had any history of, or current medical condition that had not been cleared by a general practioner, prohibiting a health screening assessment.
Statistical Analysis
Data was analysed using Statistical Package for Social Sciences (SPSS) version 21. Descriptive statistics including means and standard deviations and inferential statistics (Pearson's and or Spearman's correlations, chi-square) were applied. Kruskal Wallis Tests (non parametric equivalent to analysis of variance (ANOVA)) were applied for several independent samples that compared two or more groups of cases in one variable. Mann Whitney U Tests (non parametric equivalent to the independent samples t-test) and binomial tests (tests whether a significant proportion of respondents select one of a possible two responses) were also applied. A pairwise deletion was applied for missing data. The level of significance was set at 0.05. Interval data was analysed using t-tests or ANOVA.
Results
The sample comprised of 75 participants. Females (57.3%) and males (42.7%) with a mean age of 39.71 9.21) years-old completed the questionnaire and the health screening tests. The Indian/Asian race group were the largest group of the participants (58.7%) followed by Blacks (26.7%), Whites (12.0%) and Coloureds (2.7%). The participants were also grouped depending on their employment type, namely, (56%) academic staff and (44%) non-academic (professional) staff. Results will be presented as combined group, as no significant differences between groups were found. According to the staff members, 37.3% presented with a low-risk CVD profile whilst a significant (p=0.037) proportion of 63% presented with a moderate-risk CVD profile and 43% presented with a high-risk CVD profile. Body fat percentages averaged at 23.14% 7.37). Further analysis revealed that body fat percentages were significantly higher for females 27.11% 6.31) than for males 17.79% 4.93).
Health Assessments
High significant positive correlations between waist circumferences and triglycerides, BMI, and percent body fat, were evident. A significant number 98.7% of staff presented with a normal non-fasting glucose reading. Non-fasting total cholesterol test results found that a significant number 60% were classified in the desirable range. Futhermore, a significant number 48% of staff members were categorised in the high category for triglyceride readings.
Of the total participants, 1.33% were underweight, 34.67% were within the normal range, 37.33% participants were overweight and 17.33% participants were catergorised in the obese class I category. Lastly seven 9.33% staff members fell in the obese class II category.
Statistical analysis displayed a high significant positive correlation between BMI and fat. There was also a present significant positive correlation between waist circumference and BMI.
Waist measure was significantly higher for males than for females. With a higher age staff members had a higher waist circumference measures.
When using the National Cholesterol Education Programme Third Adult Treatment (NCEP/ATP III) norm risk of >102 and >88 cm's for males and females respectivley, a significant number of females were at risk than males. However, when using the International Diabetes Federation (IDF) norm (males >94 and females >80) it was found that females had a higher health risk than males but the percentage increased for males and females by 18.8% and 14% respectively. A significant number (56%) of staff members fell into the pre-hypertensive group. Waist circumferences was significantly decreased in staff who presented with normal blood pressure readings than for pre-hypertension and hypertension stage I categories. 
Lifestyle Habits
Results from the lifestyle habits portion of the questionnaire showed that a significant number of staff indicated that their work involves sitting. Of the sample, 34.67% were females and 17.33% were males. Activity of work in relation to fat levels, showed that fat levels were significantly higher for sitting than standing, walking or moderate walking.
The number of days the staff spent in a week walking or cycling for at least 10 minutes in order to travel to and from places was 3.12 days ( 2.86). The average number of minutes that staff members spent on a usual day walking or cycling for travelling was 25.63 min ( 40.71). Males walked or cycled on average, 4.03 days 3.22) significantly more than females, 2.44 days.
A significant proportion 67% indicated that they performed moderate intensity activities such as brisk walking, cycling or swimming for at least 10 minutes at a time. Males 43.06 min 41.72) spend more time performing moderate activities during their leisure time than females 26.74 min 46.63). The average amount of days the staff engaged in moderate activites in a week was 2 days ( 1.94 . Chicken/poultry, red meat, spread (butter/margarine) and milk/milk products. A significant number indicated that they eat chicken without skin. More than half of the staff consumed lean red meat and a significant amount indicated that they ate butter and soft margarine. Additionally, a substantial number indicated that they drink full cream and low fat milk. Simba chips or other salty snacks) and (n=36) occasionally ate processed meat (e.g. polony, viennas, meat pies, sausage rolls). A positive correlation between waist circumference an consuming processed meat (e.g. polony, viennas, meat pies, sausage rolls) was found.
Results on alcoholic consumption found that a significant number of staff 68% agreed that they consumed an alcoholic drink like beer, wine, spirits or sorghum beer (beer manufactured from maize) and 55% of staff consumed this in the last 12 months. At least 12.5% of males were found to drink at least five days a week and 21.9% of males drank a minimum of once a week. Statistical analysis showed negative correlations between fat and alcohol intake on average.
Eighty-eight percent of staff currently did not smoke any tobacco products, such as cigarettes, cigars, or pipes and 89% do not smoke tobacco products daily.
Discussion
Findings showed that 43% of staff members were at high-risk (any known cardiovascular, pulmonary or metabolic disease, would fall under the high-risk category along with any major signs and symptoms suggestive of CVD, pulmonary or metabolic disease), 63% were at moderate-risk (has >2 CVD risk factors present) while 37.3% of participants were at low-risk (has <2 CVD risk factors present). Similarly, (Dreyer, Dreyer, & Rankin, 2010) found, when using a coronary risk index (Bjurstrom & Alexiou, 1978) Moreover, almost half of the sample (48%) were classified within the high-risk category for triglyceride readings (48%). Stensvold, Tverdal, Urdal, and Graff-Iversen (1993) reported that non-fasting triglyceride readings at 3.0 mmol/L (95% confidence interval 1.9 to 4.8) are a strong independent risk factor for total deaths from cardiovascular diseases amongst women.
Statistical analysis of the current study showed that body fat percentages were significantly higher for females than for males. A similar trend was found amongst staff in New Zealand with the mean body fat percent values for both females and males were 24% and 13% respectively (Dreyer et al. (2010) . Concomitant to the above findings, according to the World Health Organisation (WHO) statistics, selected WHO regions found women more likely to be obese than men. In the WHO regions for Africa, Eastern Mediterranean and South East Asia, women had roughly double the obesity prevalence of men (World Health Organisation, 2016) . However, findings from the Australian Bureau of Statistics (2014 Statistics ( -2015 presented a higher number of males overweight or obese than females (70.8% compared with 56.3% respectively). According to ACSM fitness categories for body composition for men by age, males on average have a good body fat percentage with regard to the staff members' mean age (39.71, 9.21) and for women by age, females on average have a poor body fat percentage with regard to the staff members' mean age (39.71, 9.21). From the above stated, both genders face an increased risk of obesity.
Furthermore, mean BMI measurements were slightly higher among female staff members' than male staff members' (ACSM, 2014). On the contrary, a study amongst Canadian staff by Perusse-Lachance, Tremblay, and Drapeau (2010), revealed that 50.5% and 31.6% of males and females respectively were categorised as overweight-obese. A recent local study conducted in Cape Town by Koen, Philips, Potgieter, Smit, van Niekerk, Nel, and Visser (2017) found that of 300 staff participants (Stellenbosch University) 58% had a current BMI of ≥ 25 kg/m2, however, the results of the study were self-reported. Despite there being noticeable differences between the genders in the above-mentioned studies, there is still a problematic presence of both females and males in the overweight category. Therefore, staff members' in this study are susceptible to increased body fat and BMI measures whilst working within a tertiary institution. Consequently, individuals with known obesity or excess weight generally have a higher prevalence of elevated blood pressure than lean persons (Ogden, Carroll, Fryar, & Flegal, 2015; Rosendorff, Lackland, Allison, Aronow, Black, Blumenthal, Cannon, De Lemos, Elliott, & Findeiss, 2015; Saydah, Bullard, Cheng, Ali, Gregg, Geiss, & Imperatore, 2014) .
Waist measures were significantly higher for males than for females. Furthermore, the study found a positive relationship between age and waist circumference measurements. Puoane, Steyn, Bradshaw, Laubscher, Fourie, Lambert, and Mbananga (2002) also noted the same correlation in their study. Although there is a positive relationship between age and waist circumference, age is a non-modifiable risk factor. Therefore it can be predicted that as staff members age their waist size may increase, potentially due to poor lifestyle habits. However,, Vol. 10, No. 6; 2018 longitudinal studies need to be conducted to confirm this.
Waist circumference was also used as a potential risk factor according to the NCEP/ATP III norms. In the current study, a significant number of females were at an increased risk in comparison to males. However, when using the IDF norms, females presented with a higher health risk than males, but the percentage increased in males and females by 18.8% and 14% respectively in comparison to using the NCEP/ATP III norms. An increased waist circumference, is linked with a potential risk factor for developing type II diabetes (Grundy, 2004) . Although there is a need for further research with regards to underlying pathophysiological mechanisms resulting in metabolic syndrome, the presence of abdominal adiposity and insulin resistance are more likely to be significant to this disease (Cornier, Dabelea, Hernandez, Lindstrom, Steig, Stob, Van Pelt, Wang, & Eckel, 2008) . Metabolic syndrome is associated with a possible 5-fold increased risk for type II diabetes and, according to Kurian and Cardarelli (2007) , the risk for CVD amongst diabetics is two to three times higher compared to non-diabetics. Overall, the staff have a higher risk for developing either type II diabetes or metabolic syndrome. Moreover, based on the waist circumference according to NCEP/ATP and IDF III norms, BMI measurements and body fat percentage results, it is possible that females are at a higher risk of developing type II diabetes and metabolic syndrome among the School of Health Sciences staff.
South Africa has a case of physical inactivity, with 49% of adult women and 43% of adult men not meeting the health requirements and physical levels of physical activity during leisure and occupational time across longitudinal studies (Joubert, Norman, Bradshaw, Goedecke, Steyn, & Puoane, 2007) . In this study, although staff are participaiting in some form of physical activty, they are not meeting the recommended ACSM guidelines where adults of their age group (18-65 years) should be performing moderate intensity physical activity for at least 30 minutes on 5 days of the week. Additionally, more than half of staff members (52%) indicated that their work involves sitting. Prolonged hours of sedentary behaviours could be detrimental to one's health. A study conducted by American Heart Association (2016) showed that participants with less seated time over a two year period, had a positive effect on their lifespan. Joubert, Norman, Lambert, Groenewald, Schneider, Bull, and Bradshaw (2007) found across their longitudinal cohort studies that physical inactivity is associated with at least a 1.5-2.0-fold higher risk than most chronic diseases of lifestyle. With the staff unable to meet the physical activity guidelines during their lesuire time, and increased sedentary time during their occupational hours, this behaviour could be a major contributing factor to their CVD risk profile.
The traditional diet is associated with an increase in degenerative diseases unlike a western diet, consisting of lower carbohydrates/fibres and higher fats (Bourne, Lambert, & Steyn, 2002) . The current study found diet in general was poor. A positive correlation was found between waist circumference and consuming processed meat which was similar to the findings by Newby, Muller, Hallfrisch, Qiao, Andres, and Tucker (2003) , where a diet high in fruit, vegetables, reduced-fat dairy, and whole grains and low in red and processed meat, fast food, and soda was associated with smaller gains in BMI and waist circumference. With these findings, the staff members could decrease their risk of possible type II diabetes and metabolic syndrome in the future. Based on these correlations, the staff members do not have healthy eating habits and this has been potentially influenced by the food availability within the university, as well as westernisation.
Smokers have 70% higher risk for CVD in comparison to non-smokers. The risk for contracting CVD is directly related with years of smoking (Kurian & Cardarelli, 2007) . In this study 88% of the staff do not currently smoke any tobacco products and 89% do not smoke tobacco products daily. Athough most staff members are not primarily smoking, some staff members are indirectly faced with passive smoking and could be negligent to the harmful affects it can have on one's health. Barnoya and Glantz (2005) found that the effects of brief (minutes to hours) passive smoking are often nearly as large (averaging 80% to 90%) as chronic active smoking.
With regards to the staffs' alcohol intake, a significant number of staff (68%) said they consume a drink that contains alcohol such as beer, wine, spirits or sorghum beer. The average volume of alcohol consumption and patterns of drinking, especially heavy drinking occasions, play a significant role in contributing to the burden of diseases (Rehm, Mathers, Popova, Thavorncharoensap, Teerawattananon, & Patra, 2009 ) However, Ronksley, Brien, Turner, Mukamal, and Ghali (2011) found that light to moderate alcohol consumption is associated with a reduced risk of multiple cardiovascular outcomes. Based on these findings, if staff members have a moderate to high alcohol intake on average, this lifestyle habit would be a positive risk factor to their overall cvd risk profile.
Conclusion
Overall, staff members' presented with high and moderate risk for CVD. Additionally, waist measures revealed a possible risk of type II diabetes and metabolic syndrome. Selected lifestyle habits of staff members' remain adequate to poor. The lack of proper nutrition, potentially due to influences of food availability and convenience gjhs.ccsenet.org Global Journal of Health Science Vol. 10, No. 6; 2018 (fast food cafeterias which remain predominant in teritiary institutions) could be attributable to the increased waist circumferences, BMI measurements and body fat percentages that were found among the staff. With the staff spending a large amount of time at work, an increase in the promotion of physical activity during working hours is needed to counteract the increased sedentary behaviour during working hours. Furthermore, this could help staff reach minimal physical activity guidelines, recommended by ACSM in order to decrease risk of CVD and other NCD's.
The increased health risk of staff members' is associated with poor nutrition, however, with the improvement through knowledge and education, this could potentially decrease the poor dietary habits and increase the health of all staff members' thus increasing work production. Lifestyle habits is a modifiable risk factor that overlaps with specific NCD's such as obesity, type II diabetes and metabolic syndrome along with CVD. Previous studies (Eberly, Stamler, and Neaton (2003) ; (Langsted, Freiberg, & Nordestgaard, 2008; Mora, Rifai, Buring, & Ridker, 2008) concluded that non-fasting triglyceride levels may be more useful than fasting triglyceride levels for risk stratification of cardiovascular disease. However, further research of non-fasting blood measures as a CVD risk needs to be conducted.
Hence, a workplace health intervention is warranted for the staff to improve their CVD risk and risk of potential NCD's in the future. By developing a setting as such, this promotes convenience and initiative to staff members' during their working day, to conform to weekly systematic health check-ups with regards to their CVD risk factors. These results should then be recorded and tracked with a health professional. In this way, staff members' can then utilise this workplace health centre to perform personal consultations and exercise rehabilitation recommendations with a health professional, based on their results.
Limitations
Although the study achieved its aims and objectives, there were still some unavoidable limitations. Firstly, due to the small sample size, generalisations of the staff members should be made with caution. Secondly, only non-fasting blood measures were taken. The results, could have varied had both been tested. Thirdly, by participants not knowing or answering untruthfully of their blood pressure level, fasting cholesterol and glucose levels it could have skewed the data for the CVD risk profiling. In addition, participants could have been bias towards their lifestyle habits. Lastly, CVD risk factors and lifestyle habits could be influenced by genetics and or culture.
Strengths
The use of obtaining the CVD risk profiles from the questionnaire as well as performing the individual health screening among the participants, increased the reliability of their CVD risk profiles. A simliar study by Koen et al. (2017) previously reported on the health and wellness of staff members within a tertiary institution, however the results obtained were self-reported rather than performing the actual health screenings. Therefore, the study is the first to address the health concerns and CVD risk factors among staff members within a tertiary institution in South Africa, hence filling the gap in the literature.
